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41   Abstract 

42 Background Staphylococcus aureus and Streptococcus pyogenes are major causative bacteria responsible  

43 for skin and soft-tissue infections (SSTIs) such as impetigo. Increasing resistance to commonly used  

44 topical antibiotics necessitates evaluation of newer agents for the treatment of skin infections. Ozenoxacin, a 

45 novel non-fluorinated topical quinolone, has shown promise, exhibiting potent activity against a wide 

46 range of pathogens, including methicillin-resistant Staphylococcus (MRSA) and Streptococcus 

47 pyogenes.  

48 Methods The present study compared the in vitro activity of ozenoxacin and comparator agents 

49 against clinical isolates of Staphylococcus aureus and Streptococcus pyogenes from multiple sources 

50 including skin and soft-tissue, wound, abscess, and blood. Ozenoxacin was assessed for in vitro 

51 antimicrobial activity against109 methicillin-susceptible (MSSA), methicillin- resistant S. aureus (MRSA),  

52 and 24 Streptococcus pyogenes isolates by broth microdilution method recommended by the Clinical and 

53  Laboratory Standards Institute (CLSI).  

54 Results Ozenoxacin demonstrated potent in-vitro activity against all 109 S. aureus (MIC50/90 = 0.125/0.5  

55 µg/ml) and 24 S. pyogenes (MIC50/90 = 0.015/0.03 µg/ml) strains.  

56 In contrast, higher MICs were observed for fusidic acid and mupirocin among a subset of S. aureus  

57 isolates. A comparison of MIC90 values demonstrated that ozenoxacin (0.5 µg/ml) was more active 

against  

58 S. aureus isolates than 8 of the 9 comparator agents tested including vancomycin and linezolid (MIC90 =  

59 2 & 4 µg/ml) respectively.  

60 Conclusions In vitro studies of ozenoxacin showed potency against staphylococci and streptococci  

61 including resistant S. aureus strains. These findings support its role as an effective first-in-class quinolone  

62 topical therapeutic option in the management of various SSTIs. 

61 

62 Keywords antibacterial activity, clinical isolates, Gram-positive, MSSA, MRSA, ozenoxacin, skin 

63 and soft tissue infections 

64 

65      Background 

66 The principal barrier against microbial invasion is the skin. It constantly interacts with the external 

67 environment and is colonized with a diverse population of microbes. Most of the colonizing flora 

68 consists of bacteria. To help organize the distribution of flora, one can divide the body into two halves 

69 at the waistline. The typical organisms that colonize the skin above the waist are usually Gram- 

70 positive species such as Staphylococcus epidermidis, Staphylococcus aureus (S aureus), and 

71 Streptococcus pyogenes and Corynebacterium species. S. aureus and S. pyogenes species are 

72 particularly significant because they contribute to a majority of skin and soft tissue infections (SSTIs) 
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73 (1). Staphylococcus aureus (S. aureus) is both a commensal bacterium that is persistently or 

74 transiently present in up to 80% of healthy individuals and a Human pathogen causing a wide 

75 spectrum of clinical infections in humans, ranging from superficial SSTIs to deeply invasive life- 

76 threatening bacteraemia and endocarditis. 

77 Skin and soft tissue infections are clinical entities of variable presentation, etiology and severity that 

78 involve a broad range of conditions involving the dermis and subcutaneous tissue, extending from 

79 minor superficial processes/ infections such as pyoderma to deeper tissue involvement such as 

80 necrotizing fasciitis with potentially fatal complications that demand immediate attention (2). 

81 Impetigo is a highly contagious bacterial superficial skin infection, that primarily affects children 

82 between 2 to 5 years of age, however, individuals of any age can be susceptible to this bacterial 

83 condition (3). It is classified under the broader category of SSTIs which represent a significant 

84 proportion of community- and hospital-acquired infections worldwide. Impetigo though common, is 

85 often self-limiting, in which systemic symptoms are rare and is an underdiagnosed important 

86 pediatric dermatological health problem all over the world, that, if left untreated, can have serious 

87 consequences (4). 

88 Evolving Microbiology and Clinical Implications 

89 The most common pathogens implicated in impetigo are S. aureus (including methicillin-resistant S. 

90 aureus (MRSA) and S. pyogenes. Impetigo is a bacterial infection where the causative organism is 

91 not routinely identified, however an epidemiological shift from S. pyogenes to S. aureus has been 

92 observed (5). Infection with S. aureus or S. pyogenes causes the nonbullous type of impetigo which 

93 occurs in around 70% of cases, whereas S. aureus exclusively causes bullous impetigo, with the 

94 production of exfoliative toxins (6). This epidemiologic shift has important clinical consequences 

95 since S. aureus carries a large repertoire of virulence determinants in conjunction with different 

96 antibiotic resistance phenotypes more than S. pyogenes. Previously restricted to the hospital 

97 environment, S. aureus is now more widespread outside healthcare facilities and SSTIs caused by 

98 community-associated MRSA (CA-MRSA) have been increasing over the last decade and a serious 

99 problem worldwide (7). 

100 Topically applied antibiotics, such as mupirocin and fusidic acid, have been the mainstay/first-line 

101 of treatment for superficial SSTIs and localized impetigo, although retapamulin is a more recent 

102 alternative (8). The development of new antibiotics represents a current need, considering the 

103 increase in multidrug-resistant pathogens, such as MRSA and mupirocin-resistant or quinolone- 

104 resistant Staph aureus, raising concerns regarding their continued effectiveness (9). Moreover, fusidic 

105 acid monotherapy, specifically topical formulations, has been strongly linked to the emergence of 

106 fusidic acid resistance among either MRSA or methicillin- susceptible Staph aureus (MSSA) (10). 
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107 This increasing resistance complicates treatment options and highlights the need for newer topical 

108 antimicrobials with improved efficacy and a lower propensity for resistance development (11). 

109 The most recent topical option ozenoxacin a novel nonfluorinated quinolone with bactericidal 

110 activity, is approved in the USA, Canada and 12 EU countries as a 1% cream formulation for 

111 treatment of impetigo in children and adults and in Japan as a 2% lotion formulation for treatment of 

112 superficial skin infections and acne. Approval of ozenoxacin was granted based on demonstrable 

113 clinical benefit in two large Phase III trials of impetigo involving adults and children from 2 months 

114 of age (8). Rapid eradication of bacterial load is important in impetigo to hasten symptom resolution 

115 and limit person-to-person transmission of infection. 

116 Usually, gyrase inhibitors are more active against DNA gyrase than topoisomerase, while quinolones 

117 show more inhibitory potency against Topoisomerase IV than that of Gyr B (12). Interestingly, 

118 ozenoxacin’s dual inhibitory activity against DNA gyrase (topoisomerase II), and topoisomerase IV, 

119 required for bacterial DNA replication will pose lower risks of resistance development than single- 

120 target inhibitors (13). Lack of a fluorine atom at the C-6 position theoretically has less phototoxicity 

121 potential than traditional fluoroquinolones which contributes to its favourable safety profile and 

122 reduced systemic absorption, and is therefore considered suitable for pediatric use. 

123 Ozenoxacin has potent antibacterial activity against S. aureus (MSSA, MRSA) and S. pyogenes 

124 irrespective of their levofloxacin susceptibility status. The present study aimed to evaluate the in- 

125 vitro antibacterial activity of ozenoxacin against clinical isolates of S. aureus (including MRSA and 

126 MSSA) and S. pyogenes obtained from SSTIs and to compare its activity with commonly used topical 
127 agents and selected systemic antibiotics.     

 
128  Study Rationale and Objectives 

129 In view of the increasing incidence of resistant pathogens, in vitro assessment of the activity of 

130 ozenoxacin against recent clinical isolates is important. This study aimed to:
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131 1. Assessment of the in vitro antibacterial activity of ozenoxacin against clinical isolates of S. aureus 

132 (including MRSA) and S. pyogenes obtained from patients with skin infections and other sources. 

133 2. Compare the efficacy of ozenoxacin with that of other commonly used topical antimicrobial agents, 

134 and relevant systemic antibiotics. 

135 3. To assess the susceptibility patterns of these clinical isolates, including the presence of resistance 

136 to existing topical treatments. 

137 Material and Methods 

138 Study Design and Clinical Isolates Collection 

139 The study was conducted in the Bacteriology lab in Centre for Drug Design Discovery and 

140 Development (C4D) at SRM University Delhi NCR, Sonipat, Haryana. Ethical approval was obtained 

141 from the Institutional Ethics Committee. This study involved bacterial isolates and the isolates were 

142 collected from the microbiology laboratories. This was a laboratory-based, cross-sectional in-vitro 

143 study designed to evaluate the antibacterial activity of ozenoxacin against Gram-positive clinical 

144 isolates associated with skin and soft tissue infections and other sources. 

145 A total of 133 clinical isolates, including Staphylococcus aureus (n=109), and S. pyogenes (n=24), 

146 were included in this study. These isolates include American Type Culture Collection (ATCC; 

147 Manassas, VA, USA) strains, and clinical isolates obtained from Indian hospitals were also used in 

148 in vitro screening. Gram-positive bacteria included in the study as principal pathogens were 

149 Staphylococcus aureus clinical strains obtained from the culture bank at C4D. The culture bank 

150 comprises well-characterized clinical isolates recovered from specimens submitted by tertiary care 

151 hospitals and accredited diagnostic laboratories. Isolates were sourced from patients and only one 

152 isolate per patient was included to avoid duplication (non-duplicate) in the study. A total of 109 S. 

153 aureus and 24 Streptococcus pyogenes clinical isolates were profiled for their in-vitro susceptibility 

154 to ozenoxacin and comparator antimicrobial agents. 

155 Each isolate was identified at the referring hospital/laboratory and added to the culture collection in 

156 C4D, SRM University, Sonepat. Each isolate was accompanied by relevant data, including genus and 

157 species name. Upon receipt, isolates were sub-cultured on to blood agar to ensure viability and purity. 

158 Methicillin resistance among S. aureus isolates was determined using Cefoxitin susceptibility testing 

159 in accordance with CLSI guidelines, and isolates were categorized as methicillin-resistant (MRSA) 

160 or methicillin-sensitive (MSSA). Strains were stored at −80°C in 20% glycerol in Trypticase soy 

161 broth (TSB) (Becton, Dickinson and Company, Cockeysville, MD). 

162 Media, reagents, and antimicrobial agents 
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163 Investigational Product 

164 The investigational product i.e. ozenoxacin IP (Batch No. WS/EGY/22?01) and comparator drugs/ 

165 antibiotics fusidic acid (Batch No. L12A424901), mupirocin (Batch No. L324223996), amoxycillin 

166 clavulanic acid (ACV-1123228) and clindamycin (P-003-CN20230603) were kindly provided by 

167 Walter Bushnell Enterprises Private Limited. Remaining antibiotics i.e. vancomycin, linezolid, 

168 levofloxacin, neomycin and cefoxitin were procured from Sigma- Aldrich Co. LLC, USA, and Hi- 

169 Media, India. All media and reagents were purchased from Becton Dickinson and Company and HI 

170 Media. 

171 In vitro Antimicrobial Susceptibility Testing 

172 Minimum inhibitory concentration (MIC) of ozenoxacin and other comparator drugs was determined 

173 against Gram-positive bacterial strains using broth microdilution method, as recommended by the 

174 Clinical and Laboratory Standards Institute (CLSI) guidelines. Susceptibility was determined using 

175 breakpoints set by the CLSI, except that British Society for Antimicrobial Chemotherapy (BSAC) 

176 breakpoints were used for fusidic acid and mupirocin against staphylococci. Concentrations of 

177 antibacterial agent tested for the isolates are shown in Table1. Quality control was ensured using S. 

178 aureus ATCC 29213, S. pneumoniae ATCC 49619 and Escherichia coli ATCC 25922 as standard 

179 reference strains recommended by CLSI. All quality control results were within the ranges specified 

180 by the CLSI. 

 

Table 1 Concentrations of antibacterial agents tested for S. aureus and S. pyogenes strains 

Antibacterial agents Antibacterial range tested (µg/ml) 

Staphylococcus aureus Streptococcus pyogenes 

Ozenoxacin 0.004–2 0.004–2 

Fusidic Acid 0.03–16/ 0.125-128 0.03–16 

Mupirocin 0.03–16/ 0.125-128 0.03–16 

Neomycin 0.006–32 0.03–16 

Amoxycillin clavulanic acid 0.125–64 0.125–64 

Clindamycin 0.06–32 0.03–16 

Linezolid 0.03–16 0.03–16 

Levofloxacin 0.006–32 0.03–16 

Vancomycin 0.03–16 0.03–16 

Cefoxitin 0.125–64 Not tested 

 

181 Statistical Analysis 

182 To formally assess whether ozenoxacin has lower anti-microbial activity thresholds than the 

183 comparator drugs, the MIC values for each antibiotic were first log₂-transformed to put them on a 

184 roughly linear scale. 
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185 For each antibiotic we calculated the median log₂(MIC) and interquartile range (IQR). Pairwise two- 

186 sided Mann–Whitney U tests were performed in IBM SPSS Statistics (v.25) to compare the 

187 distribution of MIC values for ozenoxacin versus each other antibiotic. Effect sizes were calculated 

188 as r = Z/√N, where Z is the standardized test statistic and N is the total sample size. To control the 

189 familywise error rate across the nine tests, p-values were Bonferroni-adjusted. A Bonferroni-adjusted 

190 p < 0.0056 was considered statistically significant. 

191 Results 

192 Comparative Antimicrobial activity against Gram-positive bacteria 

193 Ozenoxacin is a novel non-fluorinated quinolone that is being developed for topical use. In this study 

194 the in vitro activity of ozenoxacin was evaluated against Gram-positive isolates primarily S. aureus. 

195 In addition, ozenoxacin was also evaluated against Streptococci pyogenes clinical strains to see the 

196 trend and expand with more strains in future studies. The in vitro activities of ozenoxacin against 

197 Gram-positive bacteria such as S. aureus and S. pyogenes are summarized in Table 2 

198 In vitro Activity of Ozenoxacin against Gram-positive Pathogens 

199 Staphylococci aureus 

200 Ozenoxacin exhibited good in vitro activity against all 109 S. aureus strains (MIC50/90 = 0.125/0.5 

201 µg/ml) respectively (Table 2). Ozenoxacin retained activity against S. aureus including MRSA, 

202 regardless of methicillin resistance or levofloxacin nonsusceptibility, indicating that its antibacterial 

203 activity was largely unaffected by these resistance mechanisms. 
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204 Table 2 Minimum inhibitory concentration (MIC) values of Ozenoxacin shown by Methicillin 

205 resistance / susceptibility and/or Levofloxacin susceptibility/nonsusceptibility for Gram-positive 

206 bacteria (Staphylococcus aureus and Streptococcus pyogenes) 

 

Organism Levofloxacin 

susceptibility 

n Ozenoxacin MIC (µg/ml) 

MIC50 MIC90 Range 

Staphylococcus 

aureus 

All 109 0.125 0.5 0.004−2 

Levofloxacin 

non-susceptible 

95 0.125 0.5 0.015−2 

Levofloxacin 

susceptible 

14 0.006 0.125 0.004−0.25 

Methicillin-resistant  

S. aureus (MRSA) 

All 85 0.125 0.5 0.004−2 

Levofloxacin 

Non-susceptible 

80 0.125 0.5 0.015−2 

Levofloxacin 

susceptible 

5 0.004 0.015 0.004−0.015 

Methicillin-

susceptible 

 S. aureus (MSSA) 

All 24 0.125 0.25 0.004−0.5 

Levofloxacin 

non-susceptible 

15 0.125 0.25 0.03−0.05 

Levofloxacin 

susceptible 

9 0.008 0.015 0.004−0.25 

ß-haemolytic 

streptococci 

S. pyogenes 

All 24 0.015 0.03 0.004−0.125 

Levofloxacin non-

susceptible 

1 0.125 0.125 0.125 

Levofloxacin 

susceptible 

23 0.015 0.03 0.004−0.03 

207 A comparison of MIC90 values demonstrated that ozenoxacin (0.5 µg/ml) was more active against  

208 S. aureus isolates than 8 of the 9 comparator agents tested including vancomycin and linezolid (MIC90 

209 =2 & 4 µg/ml); fusidic acid (MIC90 =8 µg/ml); levofloxacin, neomycin, amoxicillin-clavulanate and 

210 clindamycin (64 µg /ml); and cefoxitin 128 µg/ml). Mupirocin was the only comparator tested that 

211 had a MIC90 value (0.5 µg/ml) equivalent to that of ozenoxacin (Table 3). 
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212 Table 3 Comparative minimum inhibitory concentration data of Ozenoxacin and other antibacterial 

213  agents for Gram-positive isolates from skin and soft tissue infections  

Organisms  

(no of 

strains) 

MIC  Antimicrobial agent(s) 

µg/ml OZN FUS MUP VAN LZD LVX NEO AMC CLI CFX 

Staphylococcus 

aureus (n=109) 

MIC50 0.125 0.25 0.25 1 2 8 4 16 0.125 32 

MIC90 0.5 8 0.5 2 4 64 64 64 64 128 

Streptococcus 

pyogenes 

 (n = 24) 

MIC50 0.015 8 0.125 0.5 1 0.5 16 0.03 0.03 ND 

MIC90 0.03 8 0.25 0.5 1 0.5 >16 0.125 4   

AMC: Amoxicillin/Clavulanate; FUS: Fusidic acid; LVX: Levofloxacin; LZD: Linezolid; MUP: Mupirocin; 

NEO: Neomycin; OZN: Ozenoxacin; VAN: Vancomycin. MIC: Minimum inhibitory concentration; ND: Not 

done 

 

217      Activity of Ozenoxacin against Streptococcus pyogenes 

218 Ozenoxacin exhibited low MIC values (MIC50/90=0.015/0.03 µg/ml) against S. pyogenes, indicating 

219 high potency. Ozenoxacin was highly active against levofloxacin non susceptible/susceptible  

220 S. pyogenes with a MIC90 of 0.03µg/ml (Table2). Against S. pyogenes, ozenoxacin had the lowest 

221 MIC90= 0.03 µg/ml of all other antibacterial agents tested. Whereas mupirocin showed two dilutions 

222 higher MIC 90 0.25 µg/ml and another topical agent fuscidic acid had much higher MIC90 8 µg /ml in 

223 comparison to ozenoxacin. Neomycin had least activity against S. pyogenes MIC90 >16 µg /ml.  

224 MIC 90 values for other comparator agents were higher than that of ozenoxacin: 0.125 µg /ml for 

225 amoxicillin- clavulanic acid: 0.5 µg /ml for vancomycin and levofloxacin and 1µg/ml for linezolid (Table 

3). 

226 Statistical Analysis 

227 The results also indicate that the mean MIC of ozenoxacin is lower than of all other antibiotics 

228 considered for analysis. The median log₂(MIC) for ozenoxacin was –3.00 (IQR –4.06 to –2.00) across 

229 all isolates. Comparatively, the other antibiotics had higher median log₂(MIC) values, indicating 

230 lower potency (higher MIC): e.g. fusidic acid –2.00 (–3.00 to –1.00), mupirocin –2.00 (–2.00 to – 

231 1.00), vancomycin 0.00 (–1.00 to 0.00), levofloxacin 3.00 (2.00 to 5.00), etc. 

232 Pairwise Mann–Whitney tests showed that ozenoxacin MIC values were significantly lower than 

233 those of all other studied antibiotics except Clindamycin. For example, against cefoxitin the U 

234 statistic was 2.0 (Z = –12.753, p<0.001), and the rank-biserial effect size was r = 0.86. Similarly, the 

235 comparisons versus linezolid (U=236.0, Z = –12.251, p<0.001, r=0.83), amoxicillin–clavulanate 

236 (U=234.0, Z = –12.255, p<0.001, r=0.83), and vancomycin (U=1037.5, Z = –10.529, p<0.001, 

237 r=0.71) all yielded highly significant differences (Bonferroni-corrected p<0.001). In contrast, 
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238 clindamycin had an almost identical median MIC to ozenoxacin (both –3.00) and the test was non- 

239 significant, indicating no appreciable difference in potency (Table 4).  

240  Table 4 Statistical output using Pairwise Mann–Whitney U tests c o m p a r i n g  Ozenoxacin  

241 vs. each antibiotic (n=109 each group) against S. aureus 

Comparator 
Antibiotics Mann-Whitney U test Z r p-value* 

Fusidic acid 3850.5 –4.488 0.3 < 0.001 

Mupirocin 3266.5 –5.743 0.39 < 0.001 

Vancomycin 1037.5 
– 

10.5
29 

0.71 < 0.001 

Linezolid 236 
– 

12.251 
0.83 < 0.001 

Levofloxacin 506.5 
– 

11.6
70 

0.79 < 0.001 

Neomycin 570.5 
– 

11.5
32 

0.78 < 0.001 

Amox 
clavulanate 

234 
– 

12.255 
0.83 < 0.001 

Clindamycin 5265.5 –1.450 0.1 Not significant 
Cefoxitin 2 -12.753 0.86 < 0.001 

r is the effect size (Z/√N). p-values are two-sided; p_adj = Bonferroni-corrected. 
*Significant (Bonferroni-adjusted) p-values are in bold. 

242 Because Mann–Whitney tests rank-based differences rather than assuming normality, these results 

243 are robust to outliers and non-normal MIC distributions. The use of Bonferroni correction ensured a 

244 conservative control of type I error across multiple tests. Even under this strict criterion, ozenoxacin 

245 was significantly more potent than virtually all comparators. These findings support the interpretation 

246 that ozenoxacin exhibits significantly stronger antimicrobial activity (lower MIC) relative to the other 

247 antibiotics in this study. 

248 Discussion 

249 Ozenoxacin, a novel nonfluorinated quinolone with bactericidal activity, is approved in the USA, 

250 Canada and 12 EU countries as a 1% cream formulation for treatment of impetigo and in Japan as a 

251 2% lotion formulation for treatment of superficial skin infections and acne. During development of 

252 ozenoxacin, surveillance studies compared it’s in vitro antibacterial activity with that of other topical 

253 and systemic antibacterial agents (8). The current comparative study examined the antibacterial 

254 activity of ozenoxacin in Gram-positive clinical isolates derived mainly from SSTIs, RTIs and UTIs, 

255 which were stratified according to their methicillin and levofloxacin susceptibility status. The 

256 antibacterial activity of ozenoxacin was compared with that of 9 other antibacterial agents against 

257 133 Gram-positive isolates. 
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258 The results of this study demonstrate that ozenoxacin possesses potent in-vitro antibacterial activity 

259 against Gram-positive clinical isolates from SSTIs, including MRSA and S. pyogenes. This is in line 

260 with results of previously published comparative studies wherein ozenoxacin was shown to be a 

261 potent antibacterial agent against Gram-positive (Staphylococci and Streptococci) isolates (8). 

262 The low MIC values observed indicate superior activity compared to commonly used topical 

263 antibiotics such as mupirocin and fusidic acid. Statistical significance results are observed with p- 

264 value of (<.0001) for all comparator antibiotics except clindamycin against the MSSA and MRSA 

265 clinical isolates. Resistance to mupirocin and fusidic acid has been increasingly reported, particularly 

266 among S. aureus isolates. In this study, elevated MICs for these agents were observed in a subset of 

267 isolates, highlighting the clinical relevance of alternative topical therapies. 

268 Ozenoxacin’s dual inhibition of DNA gyrase and topoisomerase IV, along with its non-fluorinated 

269 structure, may contribute to its enhanced activity and reduced potential for resistance development. 

270 The observed efficacy against MRSA is particularly significant, given the limited topical options 

271 available for such infections (14). Although linezolid and levofloxacin demonstrated good in-vitro 

272 activity, their systemic use and potential adverse effects limit their applicability as first-line agents 

273 for superficial SSTIs. Therefore, there is a high unmet medical need for a new class of anti-MRSA 

274 antibiotic to overcome the limitations of SOC and fight against emerging resistance (12). 

275 Limitations 

276 This study was limited to in-vitro analysis and did not assess clinical outcomes. Additionally, 

277 pharmacokinetic and pharmacodynamic correlations were not evaluated. Further clinical studies are 

278 warranted to corroborate these findings. 

279 Conclusion 

280 In this study, the in vitro activity of ozenoxacin against Gram-positive clinical isolates is compared 

281 with a panel of commonly used antibacterial agents and ozenoxacin was shown to be a potent 

282 antibacterial agent against S. aureus and S. pyogenes isolates. The excellent activity of ozenoxacin in 

283 staphylococcal and streptococcal spp. including methicillin and quinolone-resistant strains most 

284 commonly associated with childhood impetigo suggests that ozenoxacin may be a valuable 

285 alternative to other topical antibiotics in the topical management of SSTIs and underscores its 

286 importance in antimicrobial stewardship initiatives.  
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287      Abbreviations 

288       SSTIs   Skin and soft-tissue infections 

289 MRSA   Methicillin resistant S. aureus 

290 MSSA   Methicillin-susceptible S. aureus 

291 MIC       Minimum inhibitory concentration  
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